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After the incidental intraoperative discovery of a paraganglioma of cranial nerve XII, we searched our hospital database
and literature for similar cases to determine whether evidence exists to support the existence of paraganglioma of the
hypoglossal nerve. We describe a case of cranial nerve XII paraganglioma, recognized only during surgery, without any
indicative preoperative sign or symptom nor diagnostic imaging studies. In light of published findings, only four cases
described since 1966, and our experience, the report discusses diagnostic criteria that could aid in establishing a diagnosis
of hypoglossal nerve paraganglioma based on a reasonable degree of medical certainty. ( J Vasc Surg 2009;49:1053-5.)Published descriptions of paraganglioma date as far
back as 1880.1 Considered to be of neural crest origin,2
these rare tumors are distributed in the ganglia of the
parasympathetic nervous system, especially in those of the
neck. Metameric paragangliomas may also arise in the chest
and abdomen.3 Paragangliomas are most commonly found
in the carotid body (chemodectomas), the vagus, the jug-
ular and tympanic ganglia, the temporal bone along the
course of Arnold’s nerve and Jacobson’s nerve, and in the
laryngeal, orbital, or nasal tissues.4-7 A few cases have been
reported in pediatric patients.8
After the incidental discovery in a patient of a paragan-
glioma of cranial nerve XII, we searched our hospital data-
base and the literature for other similar cases to determine
whether there is evidence supporting the existence of para-
ganglioma of the hypoglossal nerve.
CASE REPORT
A 42-year-old man came to our observation because of a
palpable, painless, nontender left lateral cervical mass that had
arisen 3 months earlier. He was in otherwise excellent health. His
medical history disclosed no similar clinical situations among his
nearest relatives. A moderate dislocation of the palatine tonsil
ipsilateral to the mass was appreciated; no cranial nervous deficits
were detected.
Echo color Doppler ultrasound imaging of the supra-aortic
trunks, and echography and computed tomography (CT) angiog-
raphy of the neck revealed an intensely enhanced oval mass far from
the carotid bifurcation. Subsequent angiography showed that the
mass was richly vascularized. No side effects resulted from effective
preoperative embolization.
The operation was performed through a left lateral cervical
access. The upper neck vessels were isolated, the tumor mass was
found, and the cranial nerves were identified. The paraganglioma
was attributed to the nerve from whence it derived. The involved
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doi:10.1016/j.jvs.2008.11.057structures were also identified, and a suitable cleavage plane of the
tumor was sought. Because the mass was located very high and
could not be removed through classic access, the incision was
extended to the submandibular area. The inferior pole of the
parotid gland was excised, and mandibular continuity was inter-
rupted at the angle of jaw.
The mass appeared to be undissociable from cranial nerve XII
and adhered to the internal carotid artery and the vagus nerve. It
penetrated into the parapharyngeal space, entering into close con-
tact with the carotid and the lacerate foramina. After the mass was
peeled from the carotid, the stylopharyngeus muscle, the stylohy-
oid and the stylomandibular ligaments, and the stylohyoid process
were resected. The hypoglossal nerve was necessarily sacrificed, but
the vagus nerve could be spared because of the presence of a clear
cleavage plane (Fig 1).
Histologic analysis of the surgical specimen was performed
(Fig 2).
A certain doubt remains that the mass could have arisen from
the vagus nerve and invaded the hypoglossal nerve. But because
the tumor presented an adequate cleavage plane, the tenth nerve
was not injured nor were other cranial nerves found near the mass.
DISCUSSION
The literature search yielded 70 cases of laryngeal para-
ganglioma and 30 nasal sinus paragangliomas reported as of
2004,7 both considered as rare tumor types, only three
patients with suspected paraganglioma of the hypoglossal
nerve,9-11 and one described as a likely case of this tumor12
(Table).
Paraganglioma of the hypoglossal nerve was first de-
scribed by Wilson13 as a simple finding without other
details. Our literature search found four previous reports of
paraganglioma of the hypoglossal nerve. Admittedly, this
does not automatically provide grounds for defining para-
ganglioma of cranial nerve XII as a separate entity, and we
ourselves are cautious about attributing the tumor’s origin
to the hypoglossal nerve.
Consistent with published findings, the cranial nerve in
our patient was involved by the neoplastic process at sur-
gery, and the mass was dissociable from the vagus nerve and
the internal carotid artery. Because the hypoglossal nerve
was entirely engulfed by the tumor, its continuity could not
be maintained.
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difficulty in swallowing, transient dysarthria, and perma-
nent hemiparesis of the side of the tongue ipsilateral to the
paraganglioma, as reported in other studies. No postoper-
ative disorders related to the other cranial nerves occurred.
The hypoglossal nerve is a somatic motor nerve that
innervates the tongue muscles. Disease processes cause
muscular atrophy, resulting in impaired tongue mobility,
difficulty in swallowing, and dysarthria.14,15
Our patient had no preoperative signs or symptoms
that could have differentiated the hypoglossal paragangli-
oma from another type of specific cranial nerve tumor. The
mass was palpable and nontender, there were no specific
signs or symptoms indicating involvement of cranial nerve
XII. Unlike Ross and Jackson9 and Shintani et al,11 who
reported their patients were having trouble swallowing, this
Fig 1. Paraganglioma indicated by asterisk; hypoglossal nerve
indicated by number sign.
Fig 2. Histologic appearance of paraganglioma of cranial nerve
XII. Hematoxylin and eosin stain. Note the Zellballen pattern.was not noted in our patient, suggesting that the mass didnot invade or significantly compress the motor fibers of the
hypoglossal nerve. Nor did preoperative diagnostic imag-
ing studies disclose the site of the paraganglioma; in fact, we
initially ascribed the mass to the vagus nerve.
Drawing on our experience and published data, we
propose several criteria that may aid in differentiating para-
ganglioma of the hypoglossal nerve:
● typical histologic features of paraganglioma;
● intraoperative identification of tumor involvement of
cranial nerve XII;
● a clearly evident cleavage plane that permits dissocia-
tion of the tumor from the surrounding nervous and
vascular structures;
● no evidence of continuity of the hypoglossal nerve on
completion of the operation;
● permanent postoperative deficits typically attributable
to cranial nerve XII injury;
● no evidence of deficits attributable to other cranial
nerves not injured during the operation.
The main difficulty is the impossibility of localizing
with reasonable certainty a paraganglioma of the hypoglos-
sal nerve before the operation. This problem has repercus-
sions on how to adequately inform the patient about the
risk of postoperative deficits and the need for postoperative
therapy. The inability to make a preoperative diagnosis of
hypoglossal paraganglioma and the severity of morbidity
associated with cutting this nerve, such as permanent hemi-
paresis of the tongue, mandates extreme care when obtain-
ing informed consent.
Neural crest cells migrate during embryonic develop-
ment.16 Neuroblast migration and differentiation may lead
to their localizing in anomalous anatomic sites. Some stud-
ies demonstrated the presence of small fibers, or fibers of
the autonomous nervous system, along the inside of the
nerve.17,18 These observations argue in favor of the exis-
tence of paraganglioma of the hypoglossal nerve.
No criteria are currently available that permit a clear
definition of paraganglioma of the hypoglossal nerve. This
does not rule out, however, that because of anatomic varia-
tions, one may encounter a tumor mass arising from the vagus
nerve that involves the descending branch of the hypoglossal
nerve where it joins at the trunk or a mass arising from the
superior cervical nerve of the grand sympathetic system that
has invaded the hypoglossal nerve through a filament which
detaches from it just after it emerges from the anterior condy-
loid foramen and enters the ganglion.19
CONCLUSIONS
Our case is suggestive of a paraganglioma of the hypoglos-
sal nerve and shares numerous similarities with previously
published cases. Indicative criteria were defined for establish-
ing a clearer definition of paraganglioma of cranial nerve XII.
The absence of clinical and diagnostic characteristics
does not permit preoperative identification of a lateral
cervical mass as a paraganglioma of the hypoglossal nerve,
which remains an incidental intraoperative finding for the
time being. In our patient, the access route and scrupulous
termin
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cranial nerve with a high certainty of diagnosis. We can
venture to say that clinical suspicion of a paraganglioma of
the hypoglossal nerve is strongly supported by permanent
tongue hemiparesis, without other postoperative cranial
deficits, and by similarities with other case descriptions
reported in the literature.
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araganglioma
ze, cm Side Post-op complications
2  2 R Tongue hemiparesis
UD L Temporary motor deficit of the tongue,
difficulty in swallowing
1.9  1.7 L Permanent CN XII palsy, CN X palsy
(improved), temporary hoarseness
3  2.5 R CN XII and CN X palsies







3 Submitted Sep 17, 2008; accepted Nov 17, 2008.
